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Introduction

The Hood Canal Coordinating Council (HCCC) has developed an extensive list of
projects needed for summer chum salmon recovery in the Hood Canal evolutionarily
significant unit (ESU). These projects are intended to address the recovery of ESA-
listed summer chum salmon. This project list was developed using the most up-to-date
assessment of summer chum habitat needs, without consideration of cost or potential
funding. HCCC contracted with Evergreen Funding Consultants (EFC) to provide an
initial cost estimate for this Hood Canal summer chum salmon recovery plan.

EFC has developed a model to estimate the capital costs for salmon recovery plans in
Puget Sound (A Primer on Habitat Project Costs, Evergreen Funding Consultants,
2003). This model estimates costs for broad categories of projects (estuarine
restoration, floodplain restoration, land acquisition, etc.). Costs within each category are
estimated based on the factors that contribute the most towards the final price of a
project.

EFC customized this model for the Hood Canal summer chum salmon recovery plan,
developing new categories and checking cost accuracy within the categories. The
methods used to calculate the cost of the HCCC’s summer chum salmon recovery plan
are described in Appendix A.

EFC has also developed a model to estimate non-capital costs for salmon recovery
plans, which was used to determine those costs for the Hood Canal summer chum
salmon recovery plan.

This report describes EFC’s findings regarding both capital and non-capital costs. The
methods used are described in Appendix A; tables with details on the costs are in
Appendices B through E.

EFC also researched options for funding salmon recovery in Hood Canal. The grant
opportunities are listed in Appendix F and analysis methods used are described in
Appendix A.

Findings

Capital Costs

HCCC staff provided EFC with a list of 107 projects in six conservation units within Hood
Canal. EFC assigned these projects to a number of categories as described in
Appendix A: Methods. Projects within each category were costed using assumptions for
an average project developed by EFC staff and agreed upon by HCCC staff. The capital
cost estimates for the summer chum salmon recovery plan are summarized in Table 1.

Of the 107 projects listed, 29 were not costed for the reasons given in Appendix A.

The total estimated cost of the remaining 78 projects is $100,770,695.



Group Group Description Number Cost
Projects
Estuarine/Nearshore
Group E2 | Undeveloped estuary site - moderate excavation/moderate transportation distance 11 $364,000
Group E3 | Undeveloped estuary site - substantial excavation/moderate transportation 10 $1,006,360
distance
Group E4 | Somewhat developed estuary site - minimal excavation/moderate transportation 2 $20,000
distance
Group E5 | Somewhat developed estuary site - moderate excavation/moderate transportation 2 $120,000
distance
Group E6 | Somewhat developed site - substantial excavation/moderate transportation 7 $3,135,000
distance
Group E9 | Highly developed estuary site 4 $21,455,500
Group EO | Complex estuary projects that must be costed individually 17 $65,265,263
Group N5 | Minor reconstruction, moderate excavation 1 $574,350
subtotal 54 $91,940,473
Floodplain
Group F5 | Complex floodplain reconnection 6 $1,109,000
subtotal 6 $1,109,000
Riverine
Group R4 | Simple riparian enhancement 2 $1,441,250
Group W5 | Wood placement on medium waterways 1 $48,000
Group RO | Riverine projects to be costed individually 2 $6,250
Subtotal 5 $1,495,500
Acquisition
Group A2 | Low Development Potential Acquisition 2 $836,592
Group A4 | Medium Development Potential with Stream Front 2 $39,000
Group A5 | Medium Development Potential with River Front 2 $570,450
Group A6 | Medium Development Potential Acquisition with Canal Front 6 $3,978,000
Group A8 | Conservation Easements - Medium Development Potential 1 $801,680
Subtotal 13 $6,225,722
TOTAL 78 $100,770,695

Table 1: Summary of capital cost estimates for Hood Canal summer chum salmon
recovery plan.

The capital cost estimate should be used as a preliminary and partial cost estimate.
This number is based on the estimated cost of the project list that was made available by
the HCCC in the summer of 2004. This list will likely change as design plans evolve and

projects are added or subtracted from the list.

Several projects that have not been

costed are in very preliminary stages and may add significant costs to the overall
estimate.

The Hood Canal summer chum salmon ESU represents a significant portion of the
Puget Sound. The costs of salmon recovery in this region will be high, but when
implemented, the plan will address recovery concerns over a large geographic area.
This cost estimate will give the HCCC, as well as local planners and agencies, a ballpark
number to work with as the planning process for salmon recovery continues.




The cost estimate for the summer chum salmon recovery plan was developed using the
Primer on Habitat Project Costs (EFC, 2003) adapted for Hood Canal. Assumptions
about average project conditions were made so as to cost projects in groups, rather than
individually, as shown in Table 1. The reliability of the group subtotals depends to a
large extent on the validity of the assumptions used to assign projects to groups. It is
possible that non-average characteristics do exist for these projects but were not noted
in project descriptions, or will not be identified until further into the design process.

The Primer recognizes that costs for estuarine restoration projects are highly variable
and are difficult to model. EFC researched estuarine projects throughout the west coast
to check the model cost estimates and found that costs, while variable, fell within the
adapted model’s cost ranges.

Costs for road removal projects are a sizeable portion of the overall costs ($57,987,030
or $57%). EFC has not modeled such costs, both because there are not enough
examples from which to derive a reliable model and because such projects are highly
variable in cost and would be difficult to model. The Highway 101 feasibility study and
the ongoing restoration at Jimmycomelately Creek were used to develop cost estimates
for these road projects. It should be noted, however, that these cost estimates are less
reliable than the other estimates presented.

Non-Capital Costs

A total of sixteen non-capital items were costed covering a ten-year period. Ten items
addressed the substantive plan and six addressed Watershed Partnerships and basic
capacity. These costs are summarized in Table 2 and detailed in Appendix E: Non-
capital costs. Some costs are only projected for 2-5 years while others are sustained
over the full 10-year period.

Total Annual Cost- Peak Cost $368,625  |Unmet Peak Cost $175,313

Total Average Annual Cost (over 10 years) |$314,175 Unmet Average Annual Cost $146,423
(over 10 years)

Total Ten Year Cost $3,141,750 |Unmet Ten Year Cost $1,464,225

Table 2: Summary of non-capital costs for Hood Canal salmon recovery plan.

In addressing non-capital costs, EFC considered both the work currently being done in
the Hood Canal summer chum salmon ESU and the extra work that is likely to be
required to fully implement the salmon recovery plan. This extra work is described as an
“‘unmet cost” (in both staff and cash) in Table 2 (and Appendix E). Essentially, this is the
amount that EFC estimates cannot be covered by existing resources of both staff and
cash. This extra cost, over and above current expenses, will need to be funded with
new sources.

As with the capital cost estimate, the non-capital cost estimate is designed for use in
preliminary planning exercises and should not be used in place of actual budgets. EFC,
in consultation with HCCC staff, made assumptions about staffing levels and costs,
program complexity, and existing funding levels to derive the cost estimate. With full
access to budgets and plans for the multiple agencies involved in the recovery plan, a
more precise estimate would be achievable. All assumptions are explained in Appendix
E and can be adjusted as necessary.




Funding Sources

EFC researched a broad range of government grants that are potential sources of
funding for salmon recovery work in the Hood Canal summer chum salmon ESU. These
are listed in Appendix F: Funding Sources.

HCCC has raised money for several important habitat restoration projects in their
recovery plan, from grant sources such as the Salmon Recovery Funding Board (SRFB),
the Interagency Committee (IAC) and the Washington State Clean Water Fund. Other
sources of money for land protection and restoration, such as the Conservation Reserve
Program for riparian restoration and various programs for forest land protection, are also
well used.

It is unlikely that current sources of funds will be sufficient to pay for the full extent of
salmon recovery plans in the Hood Canal summer chum salmon ESU. As other lead
entities across the region and state complete their plans and funding strategies, the
competition for scarce resources will only increase. It is also unlikely that new local
sources of funding for salmon recovery will be made available in the immediate future.

While continuing to tap into existing grant sources, HCCC should look at other sources,
especially for public infrastructure, such as the Public Works Board Trust Fund loan
program. In addition, HCCC should consider forming a coalition with other lead entities
in the Puget Sound region to leverage large amounts of funding from federal sources.

Recommendations/Next Steps

The capital and non-capital cost estimates presented here should be regularly updated
as HCCC continues to build and refine its project list. The tables in the appendices to
this report are designed to allow for additions and adjustments over time.

This capital cost estimate only addresses summer chum salmon recovery.

Additional work is needed to increase the reliability of the estimates for the SR 101
projects. This would require discussions with staff at the Washington Department of
Transportation and research on similar projects around the country to calibrate the
model. Further calibration is also advisable for other high cost items, such as the
removal of substantial developments to restore estuarine lands.

As budgets are developed for individual projects, these real costs should be substituted
for the estimates in the table.



Appendix A: Methods

Capital Project Costing

HCCC provided EFC staff with a list of capital projects in six conservation units
within the Hood Canal summer chum salmon ESU. HCCC staff made an initial
categorization of these projects by type, based on the Primer on Habitat Project
Costs (EFC, 2003) and provided brief project descriptions with some information
on the size of the project footprint. EFC staff used these project descriptions to
recategorize some projects, especially those involving multiple actions, such as
land acquisition coupled with restoration. The final list is comprised of 107
individual capital projects.

The costing model described in EFC’s Primer on Habitat Project Costs (Primer)
was developed using costs from an extensive sample of restoration projects in
Puget Sound. The model categorizes projects based on type of restoration, such
as estuarine, riparian planting, riparian fencing and streambank improvements.
Within each of these categories, the most important cost factors were determined
and used to develop an initial cost range. This cost range can be narrowed by
considering secondary factors.

This methodology assumes that “average” project conditions exist and allow
assignment of projects to a category or subcategory. Within each subcategory
the unit cost is determined by the model and the project cost is then determined
by its size. While these assumptions hold true for large scale cost determination
(at the watershed level, for example), they are likely to fall apart on the project
design scale when individual site idiosyncrasies will have a large impact on
project cost.

EFC adapted the Primer model to allow for rapid cost assessment of the HCCC's
extensive project list. Three broad categories of restoration projects were
established, based on the location of the project within the watershed:

» estuarine—restoration projects within tidally influenced areas;

» floodplain—restoration projects within a river floodplain, upstream from tidal
influence;

* riverine—restoration projects along a river bank that do not involve work within
the floodplain.

A fourth category was established for:
» acquisition of land or conservation easements.

The restoration categories were then subdivided based on the primary and
secondary cost factors for each, as described in the Primer, and knowledge of
local conditions provided by HCCC staff. The categories, subcategories and cost
factors are tabulated in Appendix B.

For example, the Primer lists prior land use of the restoration site as the primary
cost factor for an estuarine restoration project. So, the estuarine category was
subdivided into three subcategories based on prior land use: undeveloped site
(no structures or utilities on site); somewhat developed site (small
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structures/utilities such as a railroad grade); and heavily developed site (intact
structures and/or utilities on site).

The secondary cost factors for estuarine restoration projects listed in the primer
are the extent of earthmoving and the distance fill has to be transported. The
three estuarine subcategories were then further subdivided based on the amount
of fill to be removed, described as minimal (50-500 cu yds), moderate (500-
50,000 cu yds) and substantial (50,000-400,000 cu yds). For the Hood Canal
summer chum salmon ESU, the transport distance was assumed to be moderate
(7-21 miles) for all projects.

Within these subcategories, costs can be fine-tuned based on the extent of on-
site soil contamination and the degree of planting/invasive control required.
These were determined from project descriptions, background research and
discussions with HCCC staff.

The HCCC project list was divided into 15 groups, with from 1 to 11 individual
projects per group (see Appendix C: List of Groups). EFC used project
descriptions provided by HCCC staff as well as background research to assign
projects to groups. Background research included analysis of SRFB grant
proposals and reports, aerial photograph searches, and other web-based
research (see Appendix G).

A total of 19 projects were not assigned to groups, either because they were too
complex to be costed using the Primer model, or were too different from the other
projects to be assigned to a group. The methods used to cost these projects are
outlined in the table in Appendix D: Capital Costs. They included interviews with
experts, reference to similar projects funded through the Salmon Recovery
Funding Board (with cost information available on the web) and the Highway 101
feasibility study. Some projects with complex elements were assigned to a group
for partial costing—this is noted in the table in Appendix D.

A further 29 projects were not costed for one of three reasons: they were already
funded; they required an extensive assessment and feasibility study before
restoration actions can be determined and costed; they are very complex
projects that are unlikely to be implemented.

This report and its appendices have been prepared with an eye toward the future
use of the costing models as HCCC continues to define the recovery plan. Using
the Costing Tables for Capital Projects (Appendix B), HCCC staff can re-
categorize projects as new information becomes available. The costing methods
are illustrated in these tables in order to give HCCC the tools to continually adjust
the project list and the estimated cost of the capital projects in the recovery plan.
EFC is available for continued assistance in this process.

Non-Capital Costing

Non-capital costs were estimated using EFC’s cost model for non-capital costs of
Puget Sound salmon recovery plans. This model was adjusted to better fit the
characteristics of the Hood Canal region. Tasks were added or subtracted from
the model as necessary. FTE estimates were adjusted depending on the groups
responsible for a given task. Based on EFC’s understanding of the Hood Canal
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region and conversations with HCCC staff, assumptions were made about the
factors most influencing cost. Based on these factors, an estimate of FTE per
task was made for the Hood Canal summer chum salmon recovery plan. An
assumption was also made about how much of the estimated need currently
exists in staff budgets and how much represents additional staff time and
associated costs. Total estimates over 10 years were then calculated. This
information can be found in Appendix E: Non-Capital Costs.

Funding Sources

EFC researched grant programs administered by state and federal government
agencies. This information is presented in Appendix F: Funding Sources.

The grant programs cover all aspects of the Hood Canal Summer Chum Salmon
Recovery Plan as outlined in the project lists, including planning activities,
managing storm and wastewater, realigning roads and replacing bridges, and
protecting and restoring important resource lands.

An assessment was made as to the relevance of each grant program as a source
of funding for elements of the Hood Canal Summer Chum Salmon Recovery
Plan. Results are presented as low, medium or high, based on current
information about the grant program and how well it seems to fit with the plan
(not just with the mission of HCCC). An assessment of the likelihood of success
was also made, based on the competitiveness of the program. The information
used for these assessments was taken from EFC’s current knowledge of these
programs and/or readily available information (usually web-based). A more in-
depth analysis would require discussions with grant program officers, as the
focus of any grant program is likely to change over time.
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STEP 1: HCCC restoration projects are first broken down into 4 areas: Riverine, Estuarine/Nearshore,
Floodplain, and Acquisition. Each area is broken down into groups- those that are represented in the
HCCC plan are shaded. As projects are added or changed, new characterizations may be needed.

STEP 2: The tables in this document diagram how to cost projects in any given area. First, you must
determine which type the project belongs in: Estuarine/Nearshore, Riverine, Acquisition, or Floodplain.
Then, you must determine which Group within the type the project fits in. The type is divided into groups
based on the most influential cost factors, in the Estuarine case for example, development of the site, and
the amount of earthmoving. These two factors that most influence cost (on a per unit basis) are broken
down by number designations.

STEP 3: Once you have determined the right group (Group E2 for example), you have to find the
appropriate cost within that group. The cost range given for Group E2 is $40,000-$60,000 per acre. Use
the secondary cost factors listed in the E2 box in the table to narrow the cost to a number within this
range. The two secondary factors influence cost, but to a lesser extent than the most influential cost
factors above. In this case, the secondary factors are contamination and planting effort. If there is high
contamination and a high level of replanting on the site, these would indicate a cost at the $60,000 end of
the range. If there is low contamination and a low effort in replanting the site, you would choose a
$40,000 cost per acre. If one factor is high and the other low, choose $50,000 per acre as your estimated
cost.
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Appendix C: Groups

Group List: Assumptions used to cost Average Projects in Groups

Estuary Restoration (in areas of tidal influence)

Group E1: Undeveloped site - minimal excavation/average transportation distance

assumptions for an average project

undeveloped site: earthen dikes, no structures or utilities

minimal earth moving (50-500 cu yds) & moderate transport of materials (7-20 miles)
cost range: $30,000 - $50,000

minimal contamination + minimal planting & invasive control

cost: $30,000 per acre

Group E2: Undeveloped site - moderate excavation/average transportation distance

assumptions for an average project:

undeveloped site: earthen dikes, no structures or utilities

moderate earth moving (500-50,0000 cu yds) & transport of materials (7-20 miles)
cost range: $40,000 - $60,000

minimal contamination + minimal planting & invasive control

cost: $40,000 per acre

Group E3: Undeveloped site - substantial excavation/average transportation distance

assumptions for an average project

undeveloped site: earthen dikes, no structures or utilities

substantial earth moving (50,000-400,0000 cu yds) & moderate transport of materials (7-20 miles)
cost range: $50,000 - $70,000

minimal contamination + minimal planting & invasive control

cost: $50,000 per acre

Group E4: Somewhat developed site - minimal excavation/average transportation distance

assumptions for an average project

somewhat developed: some minor structures (railroad bed, abandoned utilities)
minimal earth moving (50-500 cu yds) & moderate transport of materials (7-20 miles)
cost range: $100,000 - $180,000

minimal contamination + minimal planting & invasive control

cost: $100,000 per acre

Group E5: Somewhat developed site - moderate excavation/average transportation distance

assumptions for an average project

somewhat developed: some minor structures (railroad bed, abandoned utilities)
moderate earth moving (500-50,0000 cu yds) & transport of materials (7-20 miles)
cost range: $150,000 - $450,000

moderate contamination + moderate planting & invasive control

cost: $300,000 per acre

Group E6: Somewhat developed site - considerable excavation/ moderate transportation distance

assumptions for an average project

somewhat developed: some minor structures (railroad bed, abandoned utilities)
substantial earth moving (50,000-400,0000 cu yds) & transport of materials (7-20 miles)
cost range: $300,000 - $800,000

moderate contamination + moderate planting & invasive control

cost: $550,000 per acre
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Group ET7: Highly developed site - minimal excavation/moderate transportation distance

assumptions for an average project

highly developed: structures and utilities in place (relocation cost is not costed)
minimal earth moving (50-500 cu yds) & moderate transport of materials (7-20 miles)
cost range: $500,000 - $1,000,000

high contamination + moderate planting & invasive control

cost: $875,000 per acre

Group E8: Highly developed site - moderate excavation/average transportation distance

assumptions for an average project

highly developed: structures and utilities in place (relocation cost is not costed)
moderate earth moving (500-50,0000 cu yds) & transport of materials (7-20 miles)
cost range: $900,000 - $1,200,000

high contamination + moderate planting & invasive control

cost: $1,125,000 per acre

Group E9:Highly developed site - substantial excavation/moderate transportation distance

assumptions for an average project:

highly developed: structures and utilities in place (relocation cost is not costed)

extensive earth moving (50,000-400,000 cu yds) & moderate transport of materials (7-20 miles)
cost range: $800,000 - $2,500,000 per acre

high contamination + moderate to high planting & invasive control

cost: $2.075 million per acre

Group E0: Complex projects that must be costed individually

assumptions:
road/bridge work or substantial contamination issues or residential developments in place

Nearshore Restoration: work involving a marine shoreline, influenced by tide and current

Group N1: Enhancement; short distance

assumptions for an average project:

enhancement: addition of sediment, no major removal, minimal grading work
easy/near transportation distance (0-7 miles)

cost range: $100-150/lineal foot

average project size (300 - 600 lineal feet)

average design & permitting cost (not a high energy shoreline)

cost: $125/lineal foot

Group N2: Minor reconstruction; short distance

assumptions for an average project

Minor Reconstruction: addition of sediment and plants, removal of minor bulkhead
short transportation distance (0-7 miles)

cost range: $125-250/lineal foot

average project size (300 - 600 lineal feet)

average design & permitting cost (not a high energy shoreline)

cost: $187.50/lineal foot

Group N3: Major reconstruction; short distance

assumptions for an average project

Major Reconstruction: regrade shoreline, removal of major bulkheads and fill, addition of large wood, boulders, rootwads, plants
short transportation distance (0-7 miles)

cost range: $200-600/lineal foot

average project size (300 - 600 lineal feet)

average design & permitting cost (not a high energy shoreline)

cost: $400/lineal foot
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Group N4: Enhancement; average distance

assumptions for an average project:

enhancement: addition of sediment, no major removal, minimal grading work
medium transportation distance (7-20 miles)

cost range: $150-250/lineal foot

average project size (300 - 600 lineal feet)

average design & permitting cost (not a high energy shoreline)

cost: $200/lineal foot

Group N5: Minor reconstruction; average distance

assumptions for an average project

Minor Reconstruction: addition of sediment and plants, removal of minor bulkhead
average transportation distance (7-20 miles)

cost range: $200-500/lineal foot

average project size (300 - 600 lineal feet)

average design & permitting cost (not a high energy shoreline)

cost: $350/lineal foot

Group N6: Major reconstruction; average distance

assumptions for an average project

Major Reconstruction: regrade shoreline, removal of major bulkheads and fill, addition of large wood, boulders, rootwads, plants
average transportation distance (7-20 miles)

cost range: $300-1,000/lineal foot

average project size (300 - 600 lineal feet)

average design & permitting cost (not a high energy shoreline)

cost: $650/lineal foot

Group N7: Enhancement; long distance/difficult transport

assumptions for an average project:

enhancement: addition of sediment, no major removal, minimal grading work
far transportation distance (20+ miles), may need barge

cost range: $200-600/lineal foot

average project size (300 - 600 lineal feet)

average design & permitting cost (not a high energy shoreline)

cost: $400/lineal foot

Group N8: Minor reconstruction; long distance/difficult transport

assumptions for an average project

Minor Reconstruction: addition of sediment and plants, removal of minor bulkhead
far transportation distance (20+ miles), may need barge

cost range: $300-1,000/lineal foot

average project size (300 - 600 lineal feet)

average design & permitting cost (not a high energy shoreline)

cost: $650/lineal foot

Group N9: Major reconstruction; long distance/difficult transport

assumptions for an average project

Major Reconstruction: regrade shoreline, removal of major bulkheads and fill, addition of large wood, boulders, rootwads, plants
far transportation distance (20+ miles), may need barge

cost range: $1,00-1,250/lineal foot

average project size (300 - 600 lineal feet)

average design & permitting cost (not a high energy shoreline)

cost: $1,125/lineal foot
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Floodplain Restoration: work involving both river channel and floodplain

Group F1: Simple reconnection; low stream energy

Assumptions for an average project:

isolated reconnections to floodplain through dike breaches

minimal earthmoving i.e. small dike breach & material disposal (50-5,000 cu yds)

low river energy i.e. low volume, rapidly flowing, small tributary

cost range: $10,000 - $30,000 per acre

medium permitting costs & medium level of planting/wood placement (less then 100 pieces/stream mile under 36" diameter, no large
jams)

cost: $20,000 per acre

Group F2: Complex reconnection; low stream energy

Assumptions for an average project:

reconnection to floodplain through removal of major barrier (full dike removal)

moderate earthmoving i.e. dike removal & material disposal (500-50,000 cu yds)

low river energy i.e. low volume, rapidly flowing, small tributary

cost range: $40,000 - $70,000 per acre

high permitting costs & high level of planting/wood placement (100-300 pieces/stream mile under 36" diameter, no large jams)
cost: $70,000 per acre

Group F3: Channel reconstruction; low stream energy

Assumptions for an average project:

active re-meandering of a channel through new channel construction

substantial earthmoving & material disposal (50,000-400,000 cu yds)

low river energy i.e. low volume, rapidly flowing, small tributary

cost range: $60,000 - $90,000 per acre

high permitting costs & high level of planting/wood placement (100-300 pieces/stream mile under 36" diameter, no large jams)
cost: $90,000 per acre

Group F4: Simple reconnection; medium stream energy

Assumptions for an average project:

isolated reconnections to floodplain through dike breaches

minimal earthmoving i.e. small dike breach & material disposal (50-5,000 cu yds)

medium river energy i.e. mainsteam with low gradient, pools and riffles

cost range: $40,000 - $60,000 per acre

medium permitting costs & medium level of planting/wood placement (less then 100 pieces/stream mile under 36" diameter, no large
jams)

cost: $50,000 per acre

Group F5: Complex reconnection; medium stream energy

Assumptions for an average project:

reconnection to floodplain through removal of major barrier (full dike removal)

moderate earthmoving i.e. some excavation & material disposal (500-50,000 cu yds)

medium river energy i.e. mainsteam with low gradient, pools and riffles

cost range: $70,000 - $100,000 per acre

high permitting costs & high level of planting/wood placement (100-300 pieces/stream mile under 36" diameter, no large jams)
cost: $100,000 per acre

Group F6: Channel reconstruction; medium stream energy

Assumptions for an average project:

active re-meandering of a channel through new channel construction

substantial earthmoving & material disposal (50,000-400,000 cu yds)

medium river energy i.e. mainsteam with low gradient, pools and riffles

cost range: $100,000 - $200,000 per acre

high permitting costs & high level of planting/wood placement (100-300 pieces/stream mile under 36" diameter, no large jams)
cost: $200,000 per acre
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Group F7: Simple reconnection; high stream energy

Assumptions for an average project:

isolated reconnections to floodplain through dike breaches

minimal earthmoving i.e. small dike breach & material disposal (50-5,000 cu yds)

high river energy i.e. large volume, minimal gradient, moving

cost range: $60,000 - $80,000 per acre

medium permitting costs & medium level of planting/wood placement (less then 100 pieces/stream mile under 36" diameter, no large
jams)

cost: $70,000 per acre

Group F8: Complex reconnection; high stream energy

Assumptions for an average project:

reconnection to floodplain through removal of major barrier (full dike removal)

moderate earthmoving i.e. dike removal & material disposal (500-50,000 cu yds)

high river energy i.e. large volume, minimal gradient, moving

cost range: $130,000 - $200,000 per acre

medium permitting costs & medium level of planting/wood placement (less then 100 pieces/stream mile under 36" diameter, no large
jams)

cost: $200,000 per acre

Group F9: Channel reconstruction; high stream energy

Assumptions for an average project:

active re-meandering of a channel through new channel construction

substantial earthmoving & material disposal (50,000-400,000 cu yds)

high river energy i.e. large volume, minimal gradient, moving

cost range: $200,000 - $300,000 per acre

high permitting costs & high level of planting/wood placement (100-300 pieces/stream mile under 36" diameter, no large jams)
cost: $300,000 per acre

Group F0: Complex projects that must be costed individually

assumptions:
structures/roads in flood plain involving relocation

Riverine: work involving only the river channel and/or bank (no reconnection to floodplain)

Group R1: Simple riparian enhancement; easily accessible site

assumptions for an average project:

assume 50-foot buffer

site accessible by vehicle

simple project: bare root, low weed block use, flat site, minimal clearing/grubbing
cost range: $5,000 - $10,000 per acre

average labor costs (Conservation Corps), average maintenance (2-4 days per year)
cost: $7,500 per acre

Group R2: Somewhat complex riparian enhancement; easily accessible site

assumptions for an average project:

assume 50-foot buffer

site accessible by vehicle

somewhat complex project: medium size plants (2 gallon), medium weed block use (mulch), some slope to the site, some
clearing/grubbing by hand

cost range: $10,000 - $20,000 per acre

average labor costs (Conservation Corps), average maintenance (2-4 days per year)

cost: $15,000 per acre
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Group R3: Complex riparian enhancement; easily accessible site

assumptions for an average project:

assume 50-foot buffer

site accessible by vehicle

complex project: mature plants (5 gallon), landscape fabric, mulch, extensive clearing and grubbing, mowing and spraying
cost range: $20,000 - $30,000 per acre

high labor costs (skilled labor), high maintenance costs (over 4 days per year)

cost: $30,000 per acre

Group R4: Simple riparian enhancement; somewhat accessible site

assumptions for an average project:

assume 50-foot buffer

site partially accessible by vehicle

simple project: bare root, low weed block use, flat site, minimal clearing/grubbing
cost range: $10,000 - $20,000 per acre

average labor costs (Conservation Corps), average maintenance (2-4 days per year)
cost: $15,000 per acre

Group R5: Somewhat complex riparian enhancement; somewhat accessible site

assumptions for an average project:

assume 50-foot buffer

site partially accessible by vehicle

somewhat complex project: medium size plants (2 gallon), medium weed block use (mulch), some slope to the site, some
clearing/grubbing by hand

cost range: $20,000 - $30,000 per acre

average labor costs (Conservation Corps), average maintenance (2-4 days per year)

cost: $25,000 per acre

Group R6: Complex riparian enhancement; moderately accessible site

assumptions for an average project:

assume 50-foot buffer

site partially accessible by vehicle

complex project: mature plants (5 gallon), landscape fabric, mulch, extensive clearing and grubbing, mowing and spraying
cost range: $30,000 - $50,000 per acre

high labor costs (skilled labor), high maintenance costs (over 4 days per year)

cost: $50,000 per acre

Group R7: Simple riparian enhancement; difficult access to site

assumptions for an average project:

assume 50-foot buffer

site not accessible by vehicle; hand carry supplies and water

simple project: bare root, low weed block use, flat site, minimal clearing/grubbing
cost range: $20,000 - $30,000 per acre

average labor costs (Conservation Corps), average maintenance (2-4 days per year)
cost: $25,000 per acre

Group R8: Somewhat complex riparian enhancement; difficult access to site

assumptions for an average project:

assume 50-foot buffer

site not accessible by vehicle; hand carry supplies and water

somewhat complex project: medium size plants (2 gallon), medium weed block use (mulch), some slope to the site, some
clearing/grubbing by hand

cost range: $30,000 - $50,000 per acre

average labor costs (Conservation Corps), average maintenance (2-4 days per year)

cost: $40,000 per acre

Cé6




Group R9: Complex riparian enhancement; difficult access to site

assumptions for an average project:

assume 50-foot buffer

site not accessible by vehicle; hand carry supplies and water

complex project: mature plants (5 gallon), landscape fabric, mulch, extensive clearing and grubbing, mowing and spraying
cost range: $50,000 - $70,000 per acre

high labor costs (skilled labor), high maintenance costs (over 4 days per year)

cost: $70,000 per acre

Group W1: Wood placement (small logs) in small waterway

assumptions for an average project:

small log size (under 12" diameter)

small stream size (1-100cfs)

wood placement is primary action (not part of a larger floodplain restoration)
minimal grading and earthmoving (to anchor logs)

average access and transport distance (7-20 miles by truck)

cost range: $20,000-$35,000 per stream mile

medium risk (some downstream development requiring anchored logs)
average wood density (100-300 logs per stream mile)

cost: $27,500 per stream mile

Group W2: Wood placement (medium logs) in small waterway

assumptions for an average project:

medium log size (13-24" diameter)

small stream size (1-100cfs)

wood placement is primary action (not part of a larger floodplain restoration)
minimal grading and earthmoving (to anchor logs)

average access and transport distance (7-20 miles by truck)

cost range: $35,000-$50,000 per stream mile

medium risk (some downstream development requiring anchored logs)
average wood density (100-300 logs per stream mile)

cost: $42,500 per stream mile

Group W3: Wood placement (large logs) in small waterway

assumptions for an average project:

large log size (24-36" diameter)

small stream size (1-100cfs)

wood placement is primary action (not part of a larger floodplain restoration)
minimal grading and earthmoving (to anchor logs)

average access and transport distance (7-20 miles by truck)

cost range: $50,000-$60,000 per stream mile

medium risk (some downstream development requiring anchored logs)
average wood density (100-300 logs per stream mile)

cost: $55,000 per stream mile
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Group W4: Wood placement (small logs) in medium waterway

assumptions for an average project:

small log size (under 12" diameter)

medium stream size (100-2,000cfs)

wood placement is primary action (not part of a larger floodplain restoration)

minimal grading and earthmoving (to anchor logs)

average access and transport distance (7-20 miles by truck)

cost range: $40,000-$50,000 per stream mile (W4sm) or $15,000-$30,000 per structure (W4st)
medium risk (some downstream development requiring anchored logs)

average wood density (100-300 logs per stream mile or 50-80 logs per structure)

cost: $45,000 per stream mile or $22,500 per structure

Group W5: Wood placement (medium logs) in medium waterway

assumptions for an average project:

medium log size (13-24" diameter)

medium stream size (100-2,000cfs)

wood placement is primary action (not part of a larger floodplain restoration)

minimal grading and earthmoving (to anchor logs)

average access and transport distance (7-20 miles by truck)

cost range: $50,000-$60,000 per stream mile (W4sm) or $30,000-$45,000 per structure (W4st)
medium risk (some downstream development requiring anchored logs)

average wood density (100-300 logs per stream mile or 50-80 logs per structure)

cost: $55,000 per stream mile or $37,500 per structure

Group W6: Wood placement (large logs) in medium waterway

assumptions for an average project:

large log size (25-36" diameter)

medium stream size (100-2,000cfs)

wood placement is primary action (not part of a larger floodplain restoration)

minimal grading and earthmoving (to anchor logs)

average access and transport distance (7-20 miles by truck)

cost range: $60,000-$70,000 per stream mile (W4sm) or $45,000-$60,000 per structure (W4st)
medium risk (some downstream development requiring anchored logs)

average wood density (100-300 logs per stream mile or 50-80 logs per structure)

cost: $65,000 per stream mile or $52,500 per structure

Group W7: Wood placement (small logs) in large waterway

assumptions for an average project:

small log size (under 12" diameter)

large stream size (2,000+ cfs)

wood placement is primary action (not part of a larger floodplain restoration)
minimal grading and earthmoving (to anchor logs)

average access and transport distance (7-20 miles by truck)

cost range: $20,000-$40,000 per structure

medium risk (some downstream development requiring anchored logs)
average wood density ( 50-80 logs per structure)

cost: $35,000 per structure
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Group W8: Wood placement (medium logs) in large waterway

assumptions for an average project:

medium log size (13-24" diameter)

large stream size (2,000+ cfs)

wood placement is primary action (not part of a larger floodplain restoration)
minimal grading and earthmoving (to anchor logs)

average access and transport distance (7-20 miles by truck)

cost range: $40,000-$70,000 per structure (W4st)

medium risk (some downstream development requiring anchored logs)
average wood density (50-80 logs per structure)

cost: $55,000 per structure

Group W9: Wood placement (large logs) in large waterway

assumptions for an average project:

large log size (25-36" diameter)

large stream size (2,000+ cfs)

wood placement is primary action (not part of a larger floodplain restoration)
minimal grading and earthmoving (to anchor logs)

average access and transport distance (7-20 miles by truck)

cost range: $70,000-$80,000 per structure (W4st)

medium risk (some downstream development requiring anchored logs)
average wood density (50-80 logs per structure)

cost: $75,000 per structure

Group $1: Streambank improvements on small waterways with minimal earthmoving

assumptions for an average project:

minimal earthmoving: some minor regrading of streambank

small stream size (1-100 cfs)

no reconnection to the floodplain

cost range: $30-$60 lineal foot

medium material use = 2 gallon trees and shrubs, rocks, some logs and rootwads
average permitting costs

cost: $45 per lineal foot

Group S2: Streambank improvements on small waterways with moderate earthmoving

assumptions for an average project:

moderate earthmoving: regrading, some riprap removal

small stream size (1-100 cfs)

no reconnection to the floodplain

cost range: $60-$100 lineal foot

medium material use = 2 gallon trees and shrubs, rocks, some logs and rootwads
average permitting costs

cost: $80 per lineal foot

Group S3: Streambank improvements on small waterways with substantial earthmoving

assumptions for an average project:

substantial earthmoving: reconstruction of the slope, major riprap removal

small stream size (1-100 cfs)

no reconnection to the floodplain

cost range: $100-$200 lineal foot

medium material use = 2 gallon trees and shrubs, rocks, some logs and rootwads
high permitting costs

cost: $175 per lineal foot
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Group S4: Streambank improvements on medium waterways with minimal earthmoving

assumptions for an average project:

minimal earthmoving: some minor regrading of streambank

medium stream size (100-2,000 cfs)

no reconnection to the floodplain

cost range: $60-$150 lineal foot

medium material use = 2 gallon trees and shrubs, rocks, some logs and rootwads
average permitting costs

cost: $95 per lineal foot

Group S5: Streambank improvements on medium waterways with moderate earthmoving

assumptions for an average project:

moderate earthmoving: regrading, some riprap removal

medium stream size (100-2,000 cfs)

no reconnection to the floodplain

cost range: $150-$250 lineal foot

medium material use = 2 gallon trees and shrubs, rocks, some logs and rootwads
average permitting costs

cost: $200 per lineal foot

Group S6: Streambank improvements on medium waterways with substantial earthmoving

assumptions for an average project:

substantial earthmoving: reconstruction of the slope, major riprap removal
medium stream size (100-2,000 cfs)

no reconnection to the floodplain

cost range: $250-$500 lineal foot

medium material use = 2 gallon trees and shrubs, rocks, some logs and rootwads
high permitting costs

cost: $437.50 per lineal foot

Group S7: Streambank improvements on large waterways with minimal earthmoving

assumptions for an average project:

minimal earthmoving: some minor regrading of streambank

large stream size (2,000+ cfs)

no reconnection to the floodplain

cost range: $150-$400 lineal foot

medium material use = 2 gallon trees and shrubs, rocks, some logs and rootwads
average permitting costs

cost: $275 per lineal foot

Group S8: Streambank improvements on large waterways with moderate earthmoving

assumptions for an average project:

moderate earthmoving: regrading, some riprap removal

large stream size (2,000+ cfs)

no reconnection to the floodplain

cost range: $400-$700 lineal foot

medium material use = 2 gallon trees and shrubs, rocks, some logs and rootwads
average permitting costs

cost: $550 per lineal foot
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Group S9: Streambank improvements on large waterways with substantial earthmoving

assumptions for an average project:

substantial earthmoving: reconstruction of the slope, major riprap removal

large stream size (2,000+ cfs)

no reconnection to the floodplain

cost range: $700-$1,000 lineal foot

medium material use = 2 gallon trees and shrubs, rocks, some logs and rootwads
high permitting costs

cost: $925\ per lineal foot

Acquisition and Conservation Easements (no structures)

Group A1: Low development potential, far from an urban area

assumptions for an average project

forest or agriculture zoning

far from a major metropolitan area (Seattle/Tacoma/Everett): 40+ miles
cost range: $700-2,400 per acre

moderate parcel size (20-100 acres)

cost: $1,400 per acre (excluding timber value)

Group A2: Low development potential, moderate distance from an urban area

assumptions for an average project

forest or agriculture zoning

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
cost range: $1,800-3,600 per acre

moderate parcel size (20-100 acres)

cost: $2,700 per acre (excluding timber value)

Group A3: Low development potential, close to an urban area

assumptions for an average project

forest or agriculture zoning

close to a major metropolitan area (Seattle/Tacoma/Everett): 0-20 miles
cost range: $2,400-4,800 per acre

moderate parcel size (20-100 acres)

cost: $3,600 per acre (excluding timber value)

Group A4: Medium development potential, low amenity value

assumptions for an average project

rural residential zoning

low amenity value (stream front)

cost range: $5,000-$35,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $20,000 per acre

Group A5: Medium development potential, medium amenity value

assumptions for an average project

rural residential zoning

medium amenity value (river front)

cost range: $24,000-$60,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $42,000 per acre
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Group A6: Medium development potential, high amenity value

assumptions for an average project

rural residential zoning

high amenity value (canal front)

cost range: $60,000-$300,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $180,000 per acre

Group A7: Easement on medium development potential parcel, low amenity value

assumptions for an average project

purchase of 50% of development rights

rural residential zoning

low amenity value (stream front)

cost range: $2,500-$17,500 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $10,000 per acre

Group A8: Easement on medium development potential parcel, medium amenity value

assumptions for an average project

purchase of 50% of development rights

rural residential zoning

medium amenity value (river front)

cost range: $12,000-$30,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $21,000 per acre

Group A9: Easement on medium development potential parcel, high amenity value

assumptions for an average project

purchase of 50% of development rights

rural residential zoning

high amenity value (canal front)

cost range: $30,000-$150,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $90,000 per acre

Group A10: High development potential, low amenity value

assumptions for an average project

suburban zoning

low amenity value (stream front)

cost range: $60,000-$120,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $90,000 per acre
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Group A11: High development potential, medium amenity value

assumptions for an average project

suburban zoning

medium amenity value (river front)

cost range: $120,000-$240,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $180,000 per acre

Group A12: High development potential, high amenity value

assumptions for an average project

suburban zoning

high amenity value (canal front)

cost range: $300,000-$600,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $450,000 per acre

Group A13: Easement on high development potential parcel, low amenity value

assumptions for an average project

purchase of 50% of development rights

suburban zoning

low amenity value (stream front)

cost range: $30,000-$60,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $45,000 per acre

Group A14: Easement on high development potential parcel, medium amenity value

assumptions for an average project

purchase of 50% of development rights

suburban zoning

medium amenity value (river front)

cost range: $60,000-$120,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $90,000 per acre

Group A15: Easement on medium development potential parcel, high amenity value

assumptions for an average project

purchase of 50% of development rights

suburban zoning

high amenity value (canal front)

cost range: $150,000-$300,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $225,000 per acre
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Group A16: Very high development potential, low amenity value

assumptions for an average project

urban zoning

low amenity value (stream front)

cost range: $300,000-$600,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $450,000 per acre

Group A17: Very high development potential, medium amenity value

assumptions for an average project

urban zoning

medium amenity value (river front)

cost range: $600,000-$1,200,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $900,000 per acre

Group A18: Easement on very high development potential parcel, low amenity value

assumptions for an average project

purchase of 50% of development rights

urban zoning

medium amenity value (river front)

cost range: $150,000-$300,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $225,000 per acre

Group A19: Easement on very high development potential parcel, medium amenity value

assumptions for an average project

purchase of 50% of development rights

urban zoning

high amenity value (canal front)

cost range: $300,000-$600,000 per acre

average access

moderate distance from a major metropolitan area (Seattle/Tacoma/Everett): 20-40 miles
moderate % sensitive areas (50-80% undevelopable)

cost: $450,000 per acre

Group 2: Medium Development Potential with River Front (7 projects, 1 partly funded)

assumptions for an average project ($36,000 per acre):

rural residential zoning

no functional buildings

river view (not ocean view)

average access (road)

over 30 miles from major metropolitan areas (Tacoma/Seattle)

development potential affected by sensitive areas (20-50% compromised development potential)
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Group 3: Medium Development Potential with Ocean Front (8 projects, 1 funded)

assumptions for an average project ($100,000 per acre):

rural residential zoning

no functional buildings

ocean view

average access (road)

over 30 miles from major metropolitan areas (Tacoma/Seattle)

development potential affected by sensitive areas (20-50% compromised development potential)

Group A0: Complex projects to be costed individually

functional buildings
ocean view
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Group Group Description Number Cost
Projects
Estuarine/Nearshore
Group E2 [Undeveloped estuary site - moderate excavation/moderate transportation 11 $364,000
distance
Group E3 [Undeveloped estuary site - substantial excavation/moderate 10 $1,006,360
transportation distance
Group E4 [Somewhat developed estuary site - minimal excavation/moderate 2 $20,000
transportation distance
Group E5 [Somewhat developed estuary site - moderate excavation/moderate 2 $120,000
transportation distance
Group E6 [Somewhat developed site - substantial excavation/moderate 7 $3,135,000
transportation distance
Group E9 [Highly developed estuary site 4  $21,455,500
Group EO [Complex estuary projects that must be costed individually 17| $65,265,263
Group N5 [Minor reconstruction, moderate excavation 1 $574,350
subtotal 54| $91,940,473
Floodplain
Group F5 |Complex floodplain reconnection 6 $1,109,000
subtotal 6 $1,109,000
Riverine
Group R4 [Simple riparian enhancement 2 $1,441,250
Group W5[Wood placement on medium waterways 1 $48,000
Group RO [Riverine projects to be costed individually 2 $6,250
subtotal 5 $1,495,500
Acquisition
Group A2 [Low Development Potential Acquisition 2 $836,592
Group A4 [Medium Development Potential with Stream Front 2 $39,000
Group A5 [Medium Development Potential with River Front 2 $570,450
Group A6 [Medium Development Potential Acquisition with Canal Front 6 $3,978,000
Group A8 [Conservation Easements - Medium Development Potential 1 $801,680
subtotal 13 $6,225,722
**TOTAL 78| $100,770,695

* 29 projects in recovery plan not costed
***This is a draft number and will be adjusted in the final report
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STEP 1: Start with the original Non-capital cost model.
STEP 2: Check to see that all non-capital costs in the plan are covered and that no
unnecessary tasks are included. Edit as necessary. (Column A)

STEP 3: Examine the factors influencing costs (Column F). Depending on the
characteristics of the watershed you are costing, these factors will push the FTE
estimate per task up or down in the range of time spent on the activity. [Example, for
the Monitoring of Results Task, if the watershed is characterized by a limited number
of monitoring activities and uniform land-use, the estimated time for this task on the
FTE scale will be closer to the low end of the range, or .2 FTE annually.]

STEP 4: Describe assumptions about each factor influencing cost (Column G).

STEP 5: Decide on an FTE estimate based on FTE range (Columns C, D) and the cost
factors (Columns F, G) and input into Column H.

STEP 6: Determine the responsible party for the given task, and enter in Column I.
STEP 7: Enter the pay scale for the responsible party in Column J. (Column K will
automatically calculate the annual cost estimate).

STEP 8: If necessary, adjust the time period for the task from the template in Column
L.

STEP 9: Estimate the amount of time/funds of the annual estimate is currently
existing in annual budgets. Determine the remaining, unfunded need, and enter as a
% of the annual estimate in Column N. Example: A task is estimated at 1 FTE per
year at a pay scale of $100,000 per year. Currently, 40% of the total exists in the
budget. The unmet need is 60%. Enter .6 in Column N. Column O will automatically
calculate the unmet cost (in the example, $60,000).

STEP 11: Add up the total cost for the life of the plan (generally assumed to be 10
years), accounting for the number of years each task will be carried out and
multiplying accordingly. Row 21 and Row 31, Row 38.
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